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(57) Abstract 

A process for the preparation of compounds represented by general formula (Il-a) 
(wherein R 1 is hydrogen, optionally substituted alky] or alkali metal; and R 2 is 
optionally substituted alkyl or aryl) or lactones (U-b) derived therefrom through ring 
closure, which comprises treating a compound resulting from a bacillus and represented 
by general formula (I-a) (wherein R 1 and R 3 are each as described above) or a lactone 
(I-b) derived therefrom through ring closure with an enzyme source having the activity 
of forming the compounds (II-a) or (II-b) from the compounds (I-a) or (I-b) in a reaction 
fluid to form the compound (II-a) or (II-b) in the reaction fluid, and recovering the 
compound (II-a) or (II-b) from the reaction fluid. 
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ft£$i.(v-a) i^-p] s^tt-jft^: (v-b) 




(V-b) 



-c^sns. a-a) ©s§&5* mr, it&vu (v-w i-?^-?] 

^<Mb£^ (VI-a) ZtMkSm (Vl-b) ££J5a$tfS1&#4^*5ISJ&<8!l£L 
T{±> 77->f^7 (Absidia) fli> >#V"7 ( Cunninghamella ) Ms. •> > 
t777Xt°7A ( Syncephalasporum ) JBfe h 1x7" h v-Y -teTs 

( Streptomyces ) mz.m? (#^5 7 - 5 0 8 9 4 -f£$R) . 7 7?" 

7Aa- ;b ( Actinomucor ) v;U->^7 ( Circinella ). Is rj*>^'D^7 

( Gongronella ) Ms ^f-fXl'? ( Mortierella ) Ms An-;U ( Mucor ) Jl> 
7 4 zil -t?7s ( Phycomyces ) M> 'J ( Rhyzopus ) Ms *> >"t? 7 7 7 X h 7 

A ( Syncephalastrum ) Ms If-'f ^*7-f >f- ( Zygorhynchus ) Ms t°^y^"° 
57s ( Pycnopoms ) Ms 'J h — 7 ( Rhizoctonia ) Mfc^OV *;i/f-f 7 

( Nocardia ) IldtStel [f • -t^U • 7' • 7 >^ t:*7^ X 

(The Journal of Antibiotics) , 36, 887 -(1983)] N 7io?-? 

( Amycolata ) Ms If # n ^ 'J 7. ^ — -7 ( Saccharopolyspora ) Ms 7; 37 h 
7°:/ 7, (Amycolatopsis) fifcitf-tf- -y ft 07 'J -y ? 7, ( Saccharothrix ) Mi-M 



% % 

WO 99/07872 PCT/JP98/03396 

3 

•$h'®M>J\ (#§fl¥ 7 - 1 8 4 6 7 O^fg) afctfKT^fWxa? 
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its® cvi-b) ^4^t^t^^-r2)»^(^DbnT^7i^o ifcra*## 

—190, P.F. Stansbury, A. Whitakaer!\ ( 1 9 8 8 )] 0 

UMzti, ^SttofeS l*±*< t> £ < < > iim^Jl ^±£«& #q^i- ii 
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(Il-a) (Dmm?? [JstT. fb£$J (II-b) i^o] 

5Stt£*rt*»*ffi^ 4b£tl (I-a) Sfclifl^ (I-b) KKfSft+T-ftfB 

R^'f lc{b^(II-a)^^mi:^ (II-b) 
fb£^(II-a)im^b&$l (II-b) £&3rrSC££&&<ht5ft£&ai-a)3: 

(II-b) ©laigfeKBHf So 

<D7;U*;btr&^ #RI2V f-;k if;k ^Dt';k -YV7°oh°;U v 7*f-;k 
>T 7/f;k s e c-7>;k t e r t -7^;k OI-jW jM-^fvk ^ 
4=-->;k I'V'vH^k ^7°f-;k 4, 4 - fiK>f;k *?f-;k 2, 
2,' 4 - h U.y ^'Ofvk y-;k x->;k cn^g-S^RiSMtt^^* 

g&7V-;ki:fctt3t#lS.£ LTii. ^DfX t Kd + 'X.7;A 7;U 
7 ;b n *■■> (c if 5 7 ;u * ;ua&£ ti±$© 7 ;u t n^x- h Z> „ 

(i-a) tTtiift^Bi a-b) -en^n{k^(ii-a)^fc{i<b^ (ii- 
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b) £^*5rStt£WtSB*iR-e*n(^ ^•f■;^^l^clL^ ft£<Bi (I-a) 

ZKMk&® (I-b) 4t£&ai-a)2fcf*fl;&& (Il-b) ^-^f-SStt 

/^l-XjIlclL {fc£«J (I-a) £/cl^k£tl (I-b) ^ ft&&(ii-a)£ 
tzltit&to (Il-b) ^Mt^gtt^ftSMiLm fljxtf. /<xVU 
7> • 7foXt°7X ( Bacillus laterosporus ) > ;<x7I/7n • -^xV ^7. 

( Bacillus bad ius ) N '<^JlX • 7'bt'T. ( Bacillus brevis ) '<x;bX • 7)1 
<4 ( Bacillus alvei ) ^/<=f-)l7. • 7 — 4-^7 >X( Bacillus circulans K ^ 

• v-trx > 7% ( Bacillus macerans X '<x;UX • > 77" x U 7 A ( Bacillus 
megaterium ), '<x;U7s • 7°i ;b 7 ( Bacillus pumilus). '<x;l/* • 

( Bacillus subtilis ) icJB-f 3%&&lga<&t:f & 
£ £ A'f ;l,7, • 7roXt°77, ( Bacillus laterosporus ) 
ATCC4517*fc, /^^-/<f^X ( Bacillus badius) ATCC14574*fc. AfvU 
7s • 71/ £7. ( Bacillus brevis ) NRRL B-8029^v /<f->bX • x*b°- 

( Bacillus sp. ) PV-6$U /<xVl/* • xxh- ( Bacillus sp. ) PV-7$c^<x;b 
7. • 7 Jl^ (Bacillus alvei ) ATCC63448U U" - * a. > * 

( Bacillus circulans ) NTCT-26108^' /<x;U7. • vfe-y > 7, ( Bacillus 
macerans ) NCIB-9368fiU ^'f^7 • ^r'i 7 A ( Bacillus megaterium ) 
ATCC10778t*N '>*xVUX • M #x U 7 A ATCC11562^ /<x;l/X • /77x 'J 7 A 
ATCC13402«U ;<x;bX • ^r'J 7 A ATCC15177&. /<x;l/X • > ^'f'J 7 A 
ATCC15450*. ^"x;l/7s • ^'f'J 7 A ATCC19213&V ^'x^T. • > /fx 'J 7 A 
IAM1032#U ^"x^X • 7° i (Bacillus pumilus ) FERM BP-2064&*fcte'<x 
■ tf;b^ ( Bacillus subtilis )- ATCC6051$§£©«W&fj'btl6o . 
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(a) mm*m 

1. mMVfc ; Wfc* 2 ; 0. 8-1. 2 x 2. 0-4. 0 0 n 

2. «©^tt©W& ; & 
3. 

4. ; tissnttt* 

(B) ±£*WttK 

DifOiffi ; 

2) fe;?'J-A 

3) }ftR;W 

4) &ffctt£JS ; ft 

2. mttmtmm u-^bf^s) ' 

DM ; m 

3. i^tf--t?7^>i^ij±£# 

2)-tf-7^>©${b ; W 

4. 'J h 77- ^ Jltfcfc 
DKlS ; T;U7l7 U 

2) Jg@ ; ffi 

3) M ; * 

(C) £g^fttt« 

1. ^-7 A&fett ; R£* * Pitt 

2. 51§^©it7n ; Pitt 

3. IM£J5;Htt 

4. MRf 7, h ; Pitt 
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5. VPtXV ; Pitt 

6. >r y K-;KB£j£ ; Pitt 

7. ^{t7X^©«;Htt 

8. x> 7 ; Pitt 

9. ?x-ymvmm ; utt 

10. &8&g*iH©?iJffl 
DAUBS ; Pitt 

12. ?l/T — t? ; Utt 

13. **->r— tf ; Pitt 

14. ij 9. 7 — tr' ; Pitt 

15. £W©f5BI 

1) £Wp Hfgffi ; pH 6~pH 9 (M£W pH 7ttj£) 

2) ^WSSIeSI ; 6t~40°C (*»WSS ; 30 o Ctfig) 

16. K*lc*ft5Slfi ;fi^tt 

17. O-FfXh ;,IKfc;W 

(-1) L-77tV-X.; - 

(2) D- + ->d-t; ; - 

(3) U-yjlO-Z ; + 

(4) D-v>y -X ; - 

(5) D-7v* h-X ; + 

(6) D-#5* V-X ; - 

(7) b-X ; - 

(8) ->i-^ p-X ; - 

(9) 5? h-X ; - 
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(10) h U^O-* ; - - 

(n)D-v;ut:>-;b ; - 
(12)D--7>^ ; + 
(13M J -> h-;b ; - 
(14)^"U-tr > ; +. 

(d) it^m^mn 

1. DNA (G+C nolJO ; 39. 1 

2. m&mn : 

£g+/>;MK-7 

;£HIbJ!5K ; anteiso-C 15:(} . iso-C 15;0 

3. mm^-f^ V # > v7; J MM ; meso-A 2 pm 

^l/7-lfffitt«^ ^;l/n-x^^^«L/Co i o°c-e£Wt 

:M=V >- 7 T\ i^IgKKttT >5M VC 13:0 £-r VC 1S:0 T'* MH^f- K 
?*>J ii >©y? $ y®e*BJ5£ti^ V i/T i J fcV 'J >MT\ DNA©GC ^gii 39. 1 

v^. 7iU • i/7^T-?7-4 ^^f'J^oy- (Bergey' s Manual of 
Systematic Bacteriology) > vol.2. (1986) ©fEfciM^lfc!^ 
fcU ( Bacillus ) ffKI&fflgi £jg££ft£o $ t>tc N 16S rRNA©i*gK 

?iJ£ N ( Bacillus ) J^*©K&Ji©^E^J£ttMK: LTfi»M££ft 

( Bacillus ) Ulc^x^ >J yyztifco £LJbo*Sm«k*5. *1*^/<^;U^ 
( Bacillus ) JRlcJS-f. S8Bffii:|q|£U '^fvl/X • ixt 1 - PV-6 tfc ( Bacillus 
sp. PV-6) tfaZltZo 
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py-7$c 

(a) fcmmm. 

1. fflfcftifc ; fltfc* ; 1.0X2. 0-3. Qnm 

2. & ; & 

3. M'&©W&;& 
4/ ; W 

.(B)i£#tt'&® 

1. mm^w-m^n (i~2bp^s) 

2) fe ; 7^tf"'J- 

3) « ; & 

4) &ifctt£Js ; & 

2. .fartfeLW&m (i~2aFa^«) 

2)SS;W - 

1) £W©tfcS8 ; £*? 

2) ^'y^y<Dmit ; W 

4. "J ht&M 

; 7;b# 'J 

2) 11© ; & 

3) ^b ; & . 

2. ffil^OIS ; 3/N^«tfit 
3/J&gKJC; Pitt 
4. M'Rr* h ; Pitt ' 
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5. VPfX h ; Utt 

6. >f > K-;u©£j& ; Pitt 

7. «fifl^£©£$;g*)l^ 

8. x> 7 ; Pi'S 

9. ?x>l£©*ijffl ; NM£ 

10. M§»©*'Jffl 
Dffi&tS ; Utt 

11. 

12. £ U7 — if ; Utt 

13. **->^— if; Pstt 

14. a * 7 — tf ; Utt 
15. 4W©3>5S 

1) £Wp HfSSl ; pH 6~pH 10 (ft»W pH 7ftiS) 

2) £W&£f§a ; lir~47°C (ftjB4WSS ; 30°Ctti£) 

17.0-FfXh ; SHbft , 
18. MOM 

(1) L-75 hV-X ; + 

(2) ^D- + ->o-X ; w 

(3) D-TVI/H-* ; + 
• (4) D-vW-X ; w 

(5) h-X ; w 

(6) D-#7* h-X ; - 

(7) -7;!/ h-X ; w 

(8) ->i-^ a-x ; + 
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(9) 7? h~X ; - 

(10) h ; w 
(l.l)D-v;Uh'h-;P ; + 

(12) D-v>- h-;l> ; + 

(13) -f y -> h -Jl ; w • 

(14) ^'J-t?U V ; + 
(^x ^^y ; w 

1. DNA ©iiSW (G+C molSO ; 37. 9 
2. 

- if^BlfrI& ; anteiso-C 15:0 ^ anteiso-C 17:0 
3. UU & M<^^ Y? x ) *>> yMfflglc ; meso-A 2 pm 

ti/^*/ >-7T\ i^»I^7>7^ 7-C 15:0 i7>x^7-C n:0 t?*«9. IE 
MM^y? K/'J ilWJTi JW&&ltt J tV U DNAOGC 

37.9 iiLh©«['^^W'ttK«-W-rsatt©^WM 

(Bergey's Manual of Systematic Bacteriology) vol. 2> (1986) (DidMtM 
-^Lfclg^N *fflfr&. '<TfrX ( Bacillus ) ilill £ff^£tl/c 0 

16S rRNA©±gSIB?iJ^> (Bacillus). Mt *®KfelflS®Jfi£ 

'<?-;U* ( Bacillus ) >/^n^o.£i±OMm«tf5x 
( Bacillus ) m^MtURMtnfeL, • xx t°- 

PV-7ffc(Bacillus sp. PV-7) £tft£ Lfco 
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^ilo < (frfrm 1 Ti 1 m 3 f (iP^#-t 3 0 5 - 0 .0 4 6 ) ®^H^XH 
S^±^I^XHSM^BfTl^^tl^'tlFERM BP-6029&J:tfFERM BP-6030<h L 

^Jfi^O^SaSOft^JiLTlix ^Un-x. 7?n-X, ?''J-t?o-;k 

5iM7>^-^A, 'J ^iT^^-^AfOMilM 
M©7>^-^A±i N ^"7>>. =3->X-r-f ij-e^f 

"Tot? z iif$ u\, aMffi^*©^(sV s£fa£6& cfctommm&mM. 

at^ifHl'o ±£#(iiI3t2O~40°C\ ^L<.ii28~34°CT\ 8~120B# 
HIT -5 o gfc^pHtiS. 0-10.0, Jf^KlipH 6.0 ~7. Oic&ftt £o pHO. 

7H^ffl^T?T-5o 
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itGVa d-a) ZtzlUkS® (I-b) frt,4k&tiiai-a)ttz\Ht&®l (II-b) ^ 
&m (I-a) ZtzMtG® (I-b) izRfci&tpT'ftRZitZ-fi&Zm^rb&^c 

{t&m d-a) (i-b) %WL£w&imtzmm*izmn-fz>m&, 

it&m (I-a) £fcli{fc£-& (I-b) (2±£it!n m 1 ^/c<9 0. l-3mg. £ L 
^b£$l (I-b) \U 7kZtz\ttJ-)l<7)l?-)l, x^;UT;U3-;b^©W»^ 
1ft£^££*^Tm<5ftfcI*#Si^ fc&m d-a) 2fcli<fc£«l$5 (I-b) ic 

^nt»OiWffll^l|^^ ft&$l (I-a) Z filHtS® (I-b) lmgSfc 
<9 5 — - 1 0 00m g. £F2 L < li 1 0 — 400 ragSJfltio ■RJwg't 1 
2 0-4 0°Ctff3:t^U<^ £<IC 2 8 - 3 4 °CTl79 C t i)<ttf-t U>o 

$.fc®fm liffl i > s «t of Jtsttn <t ♦) utt s air 2 - 1 5 0 b# 

ff 4 I < It, 7 2 - 1 2 0 fflfi 5 0 
HEPES (N-2-t .Kn + i/i^l/fcX? ^ >-N-x* h 

y 7> [ ( h u x (tFD+yy ^;b) 7;y^>] ^WMM^M^mmw.^m 
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(i7M4W<bW»^i©^feli. ^Rtflb&tl (I-b) £ffl^5«£if£L- 

fb-^rti (i-a) ^^«<b^«ft (i-b) zKmm^mmtzms, kg® (i-a) 

*fc(*fl:£40!l (I-b) £fcA¥*5 3 7k L < li*ttJ«#, W$»JSU 

{b£fe (I-b) fciO'ik^ CII-b) (iTiBKWWS?* h>©§Pt£?£lc 
<t«9. ®M,K{t&®} (I-a) fc«fc^k^ (Il-a) I:^nftl^t5:ii<-P 
££ 0 £^ lb£#J (I-a) fccfcoqb^ (H-a) (iTsSlw^-rs^^ h >© 
^fiK^StciOSglw^ift (I-b) *5<fctMb#43j UI-b) ii^t-3Ci*<T 

ffi8^£*©gW<£tf £*u 7;WVtLm TkiBftk*" TKSHb 

7* h >©£/&#££ I TUL <fb£^ (I-a) £/:(ifb£Mb|r^ (Il-a) £ 

tffcftSo #^O^iLT^K^IC7l<^#^^^W««^b^ (I- 
a) &tz\Mt&% (Il-a) £&P^£*fe©tt£tfl^tt*t>©Tkffl^S;:£ 

7 * h ><f b£W©fFffl £ «k £ u t> © £ s> (2\ £"© «fc .-3 ©T- T' £ 
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n-So fcfofaJgli&^mmite^^ 0-100 Wff £ I < . 2 0~8 0W 

XWAKtsv-atGQl (H-a) ii. Ib^&l (I-a) IcJ^OB^fcfftBS-tb 
T§5Ci^l^\ {b£$! (I-b) £±$©7* h >©^St#&£fr Wb£ 
#1 (I-a) ic^L^^b^ca^Jg^ffl^^-r^SCifC'iSL. 
{b£^ (I-b) ■£±&©im^£ttffl£tfT{b&'BJ (H-b) ££/£$-t*jt&±$ 

iHj^ds ^k£$l (H-b) tt, {t£«8l d-b) fc±£g©g#»£ftffl£tf-d# S 
zi*<-e#SA<. 4k&®i (I-a) £±&©7* h >©£/£2i&£fi : Wt&$i (I-- 

(I-a) {C±j$©#£ffi£flU8$imk£'Bj (H-a) ££j&£i+/c&±$©7? 

*^{c«k«3^e»ns'fk^ < fei (n-a) ^/ciifb^ (ii-b) a>m2.£tiit%m 

Xmii. it&® (H-a) ttMt£® (H-b) S^teTf* 

NMRT,^^ hJK i-XT.K'? h;k ^'^7^ — (H P L C)^ 

(Djj&lZ J: (J ft 9 Z t # So 
#?§03fc£^T. fb£^ (I-a) . {b£TC-bK fb£4& (H-a) fecfctPfb^ 

(ii-w ©^{-{i> ft¥m , &fcmcoYLfcm&m < ft-&in6k(Db&zi)U #is. 

{k^ (I-a) <h iTii, -fl£S;(III-a) 
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4lG<fa [ETT\ 4b£03(III-a) t^ol (V-a) 




(VH-a) 




II") T'Sl£ft^t£$! IBT\ ft£4fcl(YII-a) i^?] «(cff^L^ 0 

{b^ti (i-b) am -^(in-b) 
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JL J"""H 



Zit&<®} [filTx ft£8KIH-b) t^ol «2L<. (V-b) 

Os 

(V-b) 




b) 

CX/~\,*OH 



(VII-b) 




-emztiZitSVl [iiXTs {b£^(VII-b) t^o] i<#i:ffSL^. 
(II-a) itm HKsSUV-a) 



m 



WO 99/07872 



PCT/JP98/03396 



19 



R'OOC 




(IV-a) 



(5C4\ RHt*mw^ m&t>i<te$mm<DTJis*ji£ tzar jifiv&mz. 

it-Sty} [JiTFv {t^(IV-a) t^r>1 t><&* L < \ (Vl-a) 
r'OOC^ 0 * 1 



(VI-a) 




5£ (VHI-a) 

R l OOC'^- iOH 



(Vm-a) 



HO 

(Il-b) iLT(i> H&OTV-b) 




# 



# 
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S{b#«5 C&T\ lL£MV-b) t^o] ,^L<x -feS (VI- b) 



T^ft^t^ "EOT. <fc£fc(VI-b) il^] *<<fc*3$f$ L<s HR5£ 



H 1 « N " 16SrRNA ±MSie?iJ<&7CiC I fc><f-;U* • X* b c - ( Bacillus sp. ) 
PV-6t**5«k^<f-^^ • i^fc 1 - ( Bacillus sp. ) PV-7®#c©i£|$|££7£{Ccfc3 




(VIII-b) 




o. 



# # 
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4t&m (VII-b) (v^ftfi!) 100mg*9.5mloy^y~^lc?g«?L^:^ IN 

U LIBH * >7K5ml£5n/tT?gP LlNtl&JfoO. lmlT-pH£fa6. 5~7. U- £ 

t>(^-r^->7]<4. 9ml^Jnx.i) 3 illi^^ZtS^'lOmg/nil©^^ (Vll-a- 
1) K ; (Yll-a) 4\ R'^> hU^Ar*S<k^fe] ^lOml^^o ■ 

• 7 f p^t° v X (Bacillus lajterosporus)ATCC4517^ • 
frX ( Bacillus badius )ATCC14574 ^ • b" 7; ( Bacillus 

brevis )NRRl B-8029#U • xx t°- (Bacillus sp. )PV-6 flu '<f-;U 

x • e- (Bacillus sp.)pv-7»^^n^n»^ite i^-fv > (smssnx 

H^) ix, |£]x*X (MMMIUM) 0.7%. NaCl (t*7^f7;tS) 0.3%. 
/<? h7#- (f^7^±|) 2%. lMKft^h .'J ^AT-pH 7.2l:||] K^fr 
- U 30°CT-24B#F B ^*L/Co £^i£^lw£WL*:S**&*-6&S£pH 7. 5K1 . 
IILtCM [$01/3-7. (^rt^xX^txSD 2%. E*]x*x (HHS^I 

mwmxmm) oa%i 3mi££frA-*e*?-m:fiiEu 3o°cT24B$Mi^>^ 

SLfco i£#&©i£S&0. 06ml£. pH 7.5lcSBSSL^C^it63inl ££tn5ml A- 
Xh°7rt (16.5 x115mm, ft^S^ti) !:IiL30tTii^iL/: o 24 
B#fig*&£^ ±^X'n^tltzi\:^ (VII-a-1) £S&S&0.2mg/inl-K:tt5«fc-5 

^nftliHgllXl^i 5 «fc 9 IcgsflD LTftl20«£^£fT*£ -a /Co 

«lmlCi^Kx^7l, 2ml£fiDX> l«tU/:o IS 

^i, &WMm (B3tX«05P-2lM) ^fflOT3000rpE, 5£f a ^L>#gt t 
T±rt©PMx^;H^[H]JKL, il^xAtf v-^- ( h $ -*&IftS!CC-101 
W.) t««£Lt^ ^y-;Hmiici£8?Uc 0 c©^y-;i/fc 

jfc©— gfl£ffl^THPLC##r [^7 7 Ajlnertsil ODS-2C5 jmi, 4 x 250mm, -^-x/l/ 




# 
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55 : 45 : 0. 05> ^ : 0. 9ml/£h ^^^mO^ito /c££^ 'J 
3 >^Afrb4t:£% (VIII-a-1 ) K (VIII-a) 4\ R^T" HJ -7 A 

O^«IS^n/c 0 ^ftCfc^T. it&Vl (VII-a-1) C'Jf> 
•> 3 >^-<A{i2. 3 6#> il&fa (VIII-a-1) <D'J-f>->9 A{± 6. 5 

l#-?£>£o lli*KEl^£T©®f*TMk£8l (VIII-a-1) lwffiSt-5f-^*< 
S&J&fcfU ^Rtf'^JUX • 7Uk** ( Bacillus brevis) NRRL B-8029*fcli<fc S- 

&£>tlfr<t&fa (YIII-a-1) ©SfcU '^frTs- 7fD7#77 ( Bacillus 
laterosporus) ATCC4517$£ffl U/di£l6. 8mg/k '^bX • /<r^ -7X 
( Bacillus badius) ATCC14574 #£ffll.^$£l0. 3mg/k Af-;!/* • 
( Bacillus brevis ) NRRL B-8029**£ffl^ci#£l. 4mg/K /<f-;l/* • XX t°- 
( Bacillus sp. ) PV-6^£J3Wd#£7.3mg/k '<?-/U7. • xxf- ( Bacillus 
sp. ) PV-7#c£ffl WcJ#£42. Omg/IT-* o tz 0 



j<?jU7s • t°- ( Bacillus sp. ) PV-7*^Hi6^ 1 tnW.<om%^^M 
^JLs 30°C-e24B#f B 1±$#L^ *^ife±fc£feWL^B«c^-e^i:$riDs pH 
7. 5(cML/cCM3ml^^l5ml A-^b'yf-.f (16. 5 x H5mm. 
SO 2*IC^IlLT30 t> CT24B$f H 1^i^^*L^ o *S«&©i£*?&0. 06ml£, pH 
7. 5lcMl/cC±£J$3ml£irm5nil A-* t"y tM£ 60##* jcffi® U 30T:-ejig 

Z>tlti4t&fa (VII-a-1) Zmfem&QAmg/mUZti&jLolzmul, 

24b#r3 g i 72B$ra s ic * n*'*i 3 - ^ *ft*^«kix^ ft * «t 9 l > it 

120B#rB^«^ft^/Co ±Si,fl7t, i£»&£3000rpnK 4 o CT10^^it'C^S L 
IS^KLfc. -0±rt©pH^»^ffl^T4. 0!C»L 360ml©iiFMx^;U 
£»IT30°C1H b^S^Uc MlT±it£lH]JKU C©± 

7f JlJUH* >7j<90inl»flD LT30tT-30#Jg£ 9 LTSS±'/f ^0iK L/i 0 3© 
±/fHt^fD^ii7K90inl^a L 30t T30#J8 T±/if £0$ L fc 0 



;M2 
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mz, C ©±yflcft|7]<Na 2 S0 4 £4. 5g» lT^ifiT15£Pajfcfi iTllitek L tz'&, 

pH£9. 0IC«L 100mlOHP-207^7.A (35x 100mm, Zgft^SSD iciliglfce 
ts^U te300mlOflft-r * >7Ktr^ L tz'&^ 45%© 7 -b h >7.k7g?i£l20inlT?7gt£i I 
/Co ML/-ciS53-(iHPLC^/f[^^7 A;Inertsil 0DS-2(5//m, 4x250mm, v 
-xyHMx^xftSI). ^7ASg;60°C, ^Srt§;7-fer ^ h »J ;l, : 7j< : U > 
^=55 : 45 : 0. 05, WiM : 0. 9ml/5K tfcfcti&g; 237nm]£fTl V (VIII- 
a-1) Z^VrnftZEiVLLtZo C©l#£^TT7*h-H;;l/£6*£Lfc^ 
pH£M£ffl^T4. OlCpSIU 360mlOft»j;f-A^^jDLT30'CTll^BgiSi 
9 Lfco mtofe, MLT±?f^[HliKL. C©±7i(c^^^>7j<90ml^»L 
T30°CT-30^Si 9 lT|fg±7jf£[H]iKL/Co C0±?f(;:tSfn£g7K9Oiiil£«l 
L 30°C-e30^ i?.L T±m&\E\tR I fzo 

^(;Z©±-/f (c^7KNa 2 S0 4 4. 5g£^LTM-£T'15##&LTjft*lTJ&E 

^.17^ hWtLfc&> #MHPLC Develosil ODS-HG-5 (20x250mm „ 

&ti<t¥M) ^ 7)7A£g; 40°C. 55K /-Jls diEfi; 20ml/ 
tii&g; 237nm] £ffl^TttS3£?Tfco (VHI-b) #5. lmg^btt 

fc. , • 

B*m^JMS-HX/HX110AKS#tjrit£ffll\ "7 h 'J 7 ?*{;inr- h a Kyis. 
)VT)lzi-)l^m LX^vT-^ y'^- Kt?S>J^L/:o m/z 407« 

{K#i^*>t°-^ ([m+hjo {fc£^ (viii- b) ©mit&^u^a 

(406) ^b»$tl^tIi:-iL fzo 

B*m : ?MJNM-a400SyX'<^ ho/-^£ffll\ fi?DQ*yl,A4\ fWI 
^(lTMS«ffi L400MHzT«L/c o ^©.f£H£&Tlw^to ZCD^KthJlr 
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-?\Mt£*fo (VIII- b) O&fclO-f-* [H^ffl^F/r^fK, 37, 147(1985)] i 

<5ppm(CDCl 3 ) : 6. 0K1H, d, J=9. 5Hz), 5. 89(1H, dd,J=9. 5, 5.9Hz), 5. 580LH, 
m), 5.4K1H, m), 4.60C1H, dddd, J=10. 6, 7.3, 5.4, 2.8Hz), 4.40C1H, m), 
4. 38(1H, m), 2. 740H, dd, J=17. 6, 5.1Hz), 2.6K1H, ddd,J=17.6, 3.7, 
1. 5Hz), 2.59(1H, dddd. J=13. 1, 6.0, 4. 8, 1. 5Hz), 2.40C1H, m), 2.36(1H, 
m), 2. 34.C1H, m), 1. 95(1H, dddd, J=14, 4, 3.7, 2.9, 1. 7Hz), 1. 86C1H, dddd, 
J=12.5, 12.3, 7.3, 4.3Hz), 1. 69(1H, m), 1. 68(1H, m), 1.64 (1H, m), 
1. 57CLH, n), 1.5-1. 4(2H, m), 1. 43QH, m), 1. 30(1H, m), 1. 12(3H, d, 
J=6. 8Hz). 0. 9K3H, d, J=7. 1Hz). 0. 89(3H, t, J=7. 4Hz) 

%mm 3 

nmm 1 tmmzix, cyn-a- 1 ) k cvn-a) 4\ r ^<i- h >; 

• TJlKJ ( Bacillus a!vei )ATCC6344$U '<f)l* • 1r-*^ >X 
( Bacillus circulans )NTCT-2610ffi, ^^JlX • >X ( Bacillus 

macerans )NCIB-9368ff^ • / iff- 1 ) £ A (Bacillus 

megaterium )ATCC10778^> y ? 5 L ^7. • / fff- 'J *>A ( Bacillus megaterium ) 
ATCC11562$^ '^JUX • ^A ( Bacillus megaterium ) ATCC13402t^ 

;<?-JlsX • J At 1 ] £A ( Bacillus megaterium ) ATCC15177 s<J-JlX • ^ 
At 'J 0 A ( Bacillus megaterium ) ATCC15450|fcs '<^Jl7. • ^ #f U r>A 
( Bacillus megaterium ) ATCC19213^ '<^)IX • ^ A'x'J ( Bacillus 
megaterium ) IAM1032^> ><f- JVX • ^ ^ ^ X (Bacillus pumilus )FERM BP-2064 
^ '<x/UX • 1tt;U7. ( Bacillus subtilis ) ATCC6051|fc£^ft^"ft3S^±&ife 
■[^■/h> (ffimSaiSIXIKM) Hk f*]x*X (®mMMl«) ' 0. 7^ NaCl (x 
A^f7^il) 0.3%, YTJi- <Jr4 7atii) 2%, lNzkMx h U * 
ATpH 7.2(ZHS] ICgftU 30 o C-e24B^rB^*L/Cc ^gftLLlv^WLfcl 
}fc&*-a£5£pH 7.4iaiSli;/;LBGi£t|£ (f^7^f7^ 
SD 2X^"<* h HJ7h > (x> 7 zftU) 1%, -f-^hx+x h - 7* h (xV 
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7 3tt© 0.5^ NaCl d-fiyJTKt&m 0.5%] 3ml£^trtitf#t(13x 
165mm) IcfiS® U 30°C-?24B^$g<!: lfz 0 ^#^O^«ft0. 2ml^ N pH 
7.4JCfH^U;LBGCai£tii2 x^ftUD 2!K,y<? h h >J 7° 

h> (x> 7nt±M) lXv hx+xh?^ h (fw 7=iitM) 0.5^ NaCl 

(t*7^f^^ai) 0.5%. ^i*;b->^A mmitmiM) 0.5%] iomi^ 

frf^ifct 1 (2lx200mm) icfilM L30°CT#-i Ui 0 24B$p B ! M#^ i£»7& 
1 ml^l3mlg^ U 7°o b° l/>^-7* (SARSTEDTfctSSk $mA5g7 i'X h*±. . 
No. 60 540S) (VII~a- 1 ) £««®0. 2mg/ml, 

M) «^i*L/:^ ? y -JllmUzmmUzo Z®t?J -]im 

7&©— ^£ffl^THPLC##T[^2*;Iriertsil 0DS-2(5/^m, 4 x 250mm, v-^;b 

55 : 45 : 0. 05. eftig : 0. 9ml/5K t£ti3&ft;237nm]£<7-o ^O'J x>-> 
9 >^ A^bft£$l (VIII-a-1) K (Vlll-a)*. R ] ^V- h D 

'^itltzit^ (VIII-a-1) CDMit^f- fr* • 7)KH ( Bacillus alvei) 
ATCC6344 ft£J£ Wci§£0. 18mg/l\ '<=f-)V7> • ^ ^ 7 ( Bacillus 
circulans) NTCT-2610$£ffl^/cii£0. 18mg/k /<f-;l/* • >X 
( Bacillus macerans ) NCIB-9368#£ffl^fc&£0. 32mg/l • 
'J 9 A ( Bacillus megaterium ) ATCC10778^^ffll^cii^8. 4mg/l . • 
/ #r. !JW ( Bacillus megaterium ) ATCCl^ft^ffl Wc*§&0. 31mg/U 
;l/7. • / Ht U 92, ( Bacillus megaterium ) ATCC13402$£fflU/dI£l. 30mg/l. 
'<xVU* • y^x'J 9 A ( Bacillus megaterium ) ATCC15177ft£ffl Wci§£ 
1. 60mg/K '<x;UX ■ / fj 'f- V^L ( Bacillus megaterium ) ATCC 154 50ft 
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7t^0.58mg/l, '<f-;U* • tfi-rV Q A ( Bacillus megaterium ) ATCC19213|fc 
£ffiWcl#£-0. 16mg/l. ;<J-Jl7. • ^ 77 f" U 0 A ( Bacillus megaterium ) 
IAM1032$£fflW;i#£9.20]ng/l N ■ ( Bacillus pumilus ) 

FERM BP-2064#c£fflWd#£0. 17mg/l, ;<f-;U* -/frf;!/* ( Bacillus 
subtilis ) ATCC6051$i£ffl U/c*I£l. llmg/lT 5 * -? /c e 
IPJ 4 

/<fvl/* • 7 * (Bacillus laterosporus )ATCC4517ft£III6flJ 1 t 

— PH 7.5fcS@KLfcCi£Jfe3inl£#*jl5nl A- (16.5 
x 115mm, #rt£3fcgg!) 2*(CffilLT30°CT-24^$gi-5^*L/co ±£#& 
©±£#$0. 06ml£, pH 7. 5{CI^lL/cCi$±fe3ml^^t:i5nil A-* h° ^§=60* 

tnmzlT'&^tltzit&m (VII-a-1) £ft&»£0.4ing/ffllll£* 
«fc 9 Km® L . ^S§a^24i^P^ g £ 72B#^ g K *"tt*'n ?Jl> 3 - X 
m%ic^3=t9i::»U Itl20EMSi:9 L^< bi£S£fTo/c 0 ±m**7 

i£#&£3000rpnK 4^C7?10^BaiS'6^KtL±rt^ffiL^o C©±-?f©pH- 
£1N &Bfc£ffll^T3. OlcJSSU 360mlOB^Kxf-^^SnLT®i-5 Lfc^N 

LT±-/t^[H]iK-r -5^fP^ 3 o /Co 3 0±ifHcJi&>f >7K90ml^JO 
LxmtvLtzWi, ±m*\E}W.ltZo C©±/SiiMD^ig7K90ml^toLTS 

* - ©±rf icAftTKNa 2 SO 4 £4." 5g» L TM/£T15#M§ L TJKtK L 
SffT&lLfco m^n/-cHS«-r^>7K5mlli-/tMLT7R^l:^ h U 
- "5A-CpH£9;0ICiggU 50ml©HP-207J7 A (25 x lOOmnu =Mft¥$D icjl 
iglfco 73-7A(il50il©^^^>7Kt : ^L^^, T-trh>^fi20%, 30%. 
40*©7* K>7jc&&100mlTf£Pgftl^fcb Lfc„ l/cl#f2HPLC#fH# 
tFf77 7A;Inertsil 0DS-2(5/im, 4x250mm, ^-xjUIM x>*iti8) N 777/* 
•fi^;60°C. M*g;7-t? h- h U /U : tK : 'J >K=55 : 45 : 0. 05, W.M : 
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. 0.9ml/#> btfetij&g;237nin]£fTl ( \ l Jr>y 3 >MA^^ 
(VIII-a-1) ZStimftZEM Lfc„ C h ^ h ij 

£Lfc^ pH£lN£ifc£J8^T3.0fct8jgU 360ml©i1^x?-;b»J!jO iTjg 

&CC©±7*K*ft*'Na 2 S0 4 4. 5g£^DLTE£^15#ra#8LTl!fokl,T 

£flD;LT^ hWtLfc^ ^TOTLC [v'J^y'«; No. 1.05744(200x 
200mm, 0. 5nunJf )MERCKfrSU fgfe$;12. 5X'J >^ l» 7 

(VHI-b) a<0.8ngff £ttfc„ &£ttfcfl:£&KVIII-b)©7**'<* 
«fc 1 H-NMRX h ;U##r ©££ (± OT Oil <9 T' * S „ 

i?jl,7 A>3 - Jl&tiim IT # iff- 4 K-eSllSL^o *-©3£m> m/z 407 

iwM#^*>h°-?([M+H]0£^>U lb£^ (vm-b) e>m&ls&tf&=? 

* tz, MftMmnB MSzi^©$£!l, m/z 407. 2440lcM^7-r * > t°- ? 
([M+H] + )£^U {b^ftfO^f SCCaH^O.) A> ft Sft3¥€(m/z 
407.2434: C^H^) JcfiiJ^^igfflrt-C— S Lfco 

B*«?»!JNH-LA300M»18^iaSiI^ffli.\ i^DD*;l/A^ rt^g 
mz9aa*A,M8 ' 7. 26ppm)£teffl L 300MHzT«L/c o *©&H£fil 

Ti^to z(dx<? YJiT-ptt.it&Wi (vm-b) ©£fri©f-'-^[z*w 

3«£$R, 37, 147(1985)] i-ai/Cc 

dppm(CDCl 3 ) : 6. 00(1H, d, J=9. 7Hz), 5. 90(1H, dd, J=9. 7, 5. 7Bz), 
5. 58C1H, m), 5.4K1H. m), 4. 6K1H. dddd, J=10. 9, 7.8, 5.1, 2. 9Hz), 
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4. 45-4. 35 (1H, m), 4. 38(1H, dq, J=5. 0, 3.9Hz), 2. 73(1H,~ dd, J=17. 6, 
5.0Hz), 2. 62(1H, ddd, J=17. 6, 3.9, 1. 7Hz), 2. 59(1H, dddd, J=13. 5, 6.6, 
4.8, 1. 6Hz), 2. 45-2. 35(1H, m), 2.36QH, sex, J=6. 9Hz), 2. 40-2. 30(1H, 
m), 1. 95(1H, dddd, J=14. 4, 3.9, 2. 9, 1. 7Hz), 1. 90-1. 80(1H, m), 1.75- 
1. 60C1H, m), 1. 68(1H; ddd, J=14. 4, 10.9, 3. 9Hz), 1. 65(1H, dqu, J=13. 6, 
7.5Hz), 1. 65-1. 50(1H, m), 1. 43(1H, dqu, J=13. 6, 7Hz), 1. 50-1. 35(2H, m), 
1. 35-1. 25(1H, m), 1. 12(3H, d, J=7. OHz), 0. 91(3H, d, J=7. OHz), 0. 89(3H, 
t, J=7. 4Hz) 
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l. '^;i/Xl«cMt£$£^i*-e^o. -jRxJ; (i-a) 

; r'ooc^ oh 



(T-a) 



PCT/JP98/03396 




(^ R l tt7j<*fi|i^ Silt) L < tt#m&®7Jl*J\>ttzttTJ\,fi 
ffc£1& [J^T, {b&«J (I-a) ttztt-tka. d-b) 



(I-b) 




<fc£& (I-a) ©Iflfil?? h y& [OTn ft£4$J (I-b) <tl^] .frS. —AS 
£ (Il-a) , 



R'OOC 




(H-a) 
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<t£to UZT. it&to (II-a) t^o] ttitt-1G& (Il-bj 
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(n-b) 



HO 

ft£«3 (II-a) ©«5? [£ATn ft£#J (II-b) Z&J&t 

Z>fe&&^tZ>MMM&, it&fa (I-a) (I-b) 

£J&ft4^fc£^ai-a)£fc(i{t£& (II-b) 
{k^(H-a)^fc(i^tl (II-b) £#&t-5C££#ft£?-S{b^ai-a)£ 
iztttb&m (II-b) ©JK&&„ 
2 . (I-a) IftsS: (Ill-a) 

,*OH 



(ffl-a) 




mi, R 2 fiS$k L< {i«^07;l/+;bt/'c(±7 l J-^«t) T-I$n5 
[£TF. ft£4& (II-I-a) il^] T'^^ tt£$J (I-b) *<HKS (III- 
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Ztt&Ql 'COT. (IH-b) T-fctK (II-a) *<HK5$; 

(IV-a) 



R'OOC 




<0U 



(IV-a) 



Wet) -e&ztizik&to isrf> <k£$j (iv-a) t^oi -efco. ft£«5 (ii- 
b) a<H»sS; (iv-b) 

J"'*H 

(IV-b) 




(5£4u R*(±ggifcL<t±*SiSi©T;u+^^tt7';-;b^t) -e^ft 

Sft^Bl ft^fel (IV-b) <hi>9] T'**m*©iafflli3«08Si£&o 

3 . -fk-^tl (I-a) jFHKS; (V-a) 
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mt) -C&ZtiZfc&til USTf, <t&®} (V-a) t^?1 T**»K 4fc£^ (I-b) . 

a<— iifisS (v-b) 




^1") T'^$n*ft&<&! "(Vl-a) il^] "efctk (II- 
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(Vl-b) 



-C&ZtiZtt&fa [OTn 4t&<fo (Vl-b) Tf*-5»*0*BHlKtt®ia 

4. (I-a) *<HRS; (Vll-a) 



(Vfl-a) 




mt) ?&iStLZit&® .[JfiiTs (Vll-a) (I- 

b) 3&<HK#; (VII-b) 

(X 

T'""*H 

(vn-b) 




TS^n-Sib^tl [#T\ (VII-b) t^o) T-*|9 N ^k£tJ (II-a) A< 

(VHI-a) 
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>OH 



(Vm-a) 



If) Z~mZtlZ4t&V>l WTFs ilGfa (VHI-a) t\^0l it&Qn 

di-b) s&<— isa; (vm-b) 



-?£<*n5fl;£«5 [JsitT* <b£tf (VHI-b) T*Sft*©lBfflls2«0 

5. tmmtf. tl&m (I-a) £fctt{fc£«J (I-b) tt&#l<II-a)*rt:tt 

{b^ cii-w z^tzm^mtzm^m, mi&m<D%mm%>i<im& 
£tziiztiz><Dtvm®j, £fzit&&&mfrz>tetii itzmn^stmomm 1 te 

6. fb£$J (III-a) (III-b) ^ {fc&q&KIV-a)* 

fctt^t^ (iv-b) zkj&tz-mziztmtkyjK m^motm^hKit 

7. igfg»\ IbMn (V-a) £fc{Jft;£fc (V-b) ^ {k&&(VI-a)2fctt 
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8. W&m<, fc&fo (VII-a) ttzMl&m (VH-b) ffc£«0J<VIII-a) 
£fctiftMl (VHI-b) ^^tS^^****^ S«^®^*'felt>L 

mm 4 faR©sit^„ 

9. s<3-Jlxm^MtZ>'$t.£W'<3-Ji'* • 7fD7*7^ ( Bacillus 
laterosporus ) ^ '^Jl/X • /<7M £X ( Bacillus badius) '<3~J[/X • "7"U 
t"X ( Bacillus brevis) . • ( Bacillus alvei) > /<?-/!/ 
X • -jj-— j. -7 >X ( Bacillus circulans X /<f-;b* • 5 (Bacillus 
macerans ) ^ '<f-;L/7. ••^^7*x , J A ( Bacillus megaterium k • ;b 

( Bacillus punilus )^fctj:^<f-^X • 1^1/7. ( Bacillus subtilis ) IcJlf- 
£m«n?££f#3<©$BllK 2. 3 £/c(2 4i£W©S^i&o 

1 0. '<J-JlxMl^Mt '^f-A'*. ■ 7xdx+°v^ ( Bacillus 
laterosporus ) ATCC4517$U '<=F)lX • ( Bacillus badius ) 

■ATCC14574&. '<f-)lX -7Ut'X ( Bacillus brevis ) NREL B-8029$U '<^)l 
X • 7k*4 ( Bacillus alvei ) ATCC6344^. y<^Jl7, ■ >X 
( Bacillus circulans ) NTCT-2610*fc. ^'f • 7-t?7 (Bacillus 
macerans ) NCIB-9368$c. /<fVl/7. • ^r'J ^A(Bacillus 
megaterium ) ATCC10778ffi> '<f-J\/7> • t1iT x ) 'O A ( Bacillus megaterium ) 
ATCC11562 • ttfT-Wl* ( Bacillus megaterium ) ATCC13402^> 

i<*h7. • y^x'J C'A ( Bacillus megaterium ) ATCC15177**. '<f-)lX • y # 
f^A ( Bacillus megaterium ) ATCC15450 ffi, '<?Jl7> • J # x U ^A 

( Bacillus megaterium ) ATCC19213 /<f-;U* • / ^"f 'J ^ A ( Bacillus 
megaterium ) IAM1032#U '<f-;UX • 7 ^ ( Bacillus pumilus )FERM BP-2064 
:fcfc£.rt:(i><f-;UX • iff-;!/* ( Bacillus subtilis ) ATCC6O5H*T*S^0$g 
UK 2, 3£fcli4!2«©S!it£o 

1 1 . /^^XlCltatW^'f^T, • e- ( Bacillus sp. ) PV-6 
# (FERM BP-6029) £tzte'<J-Jl7. • X7 b°- ( Bacillus sp. ) PV-7$ (FERM 
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BP-6030) X'$> Sft*0*ga K 2 \ 3 t tzit 4 ffi«©S3itSo 
12. /<f-;l/X • t°- (Bacillus sp. ) PV-6$ (FERM BP-6029) „ 
1 3. /<*-;!/ * • x^b c -( Bacillus sp. ) PV-7$ (FERM BP-6030) « 
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